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FOREIGN  NATION  RELEASE 

This  information  is  furnished  upon  the  condition  that  it  will  not  be  released 
to  another  Nation  without  specific  authority  of  the  cognizant  agency  (Military  or 
NASA)  of  the  United  States  Government,  and  that  the  information  be  provided  sub¬ 
stantially  the  same  degree  of  protection  afforded  it  by  the  Department  of  Defense  of 
the  United  States. 

DISCLAIMER  OF  LIABILITY  ?ROM  ACT  OF  TRANSMITTAL 

When  Government  drawings,  specifications,  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related  Government  procurement  operation, 
the  United  States  Government  thereby  incurs  no  responsibility  nor  any  obligation 
whatsoever;  and  the  fact  that  the  Government  may  have  formulated,  furnished,  or  in 
any  way  supplied  the  said  drawings,  specification,  or  other  data,  is  not  to  be 
regarded  by  implication  or  otherwise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights  or  permission  to  manufacture, 
use,  or  sell  any  patented -invention  that  may  in  any  way  be  related  thereto. 

Any  information  disseminated  by  the  Data  Distribution  Centers  of  the  Interagency 
Data  Exchange  Program  iS;  intended  to  promote  test  data  utilizatVn  in  the  National 
interest  among  groups  engaged  in  Ballistic  Missile,  Space  Veru  and  related 
programs. 

Dissemination  of  said  information  does  not  imply  verification  or  endorsement  of  the 
information.  The  originator,  in  submitting  the  material  is  acting  in  accordance 
with  the  requirements  of  his  .ontract,  and  neither  the  originator  nor  the 
disseminator  assumes  any  liability  to  parties  adopting  any  product,  process  or 
practice  based  upon  the  usage  of  the  information.  Its  presenting  the  success  of 
failure  of  one  (or  several)  part  number(s),  model(s),  lot(s)  under  specific 
environment  and  output  requirements,  does  not  imply  that  other  products  not  herein 
reported  on  are  either  inferior  or  superior  .- 

OMISSION  OF  CHARGES  FOR  FOLLOW-ON  ACTIONS 

Any  compliance  by  the  report  originator  with  requests  from  recipients  for  more 
detailed  information  in  IDEP  reports  originated  under  Government  contracts  will 
be  considered  within  the  scope  of  present  contractual  obligations.  Compliance 
with  such  requests  will  be  at  the  discretion  of  the  report  originator 'and.  will  be 
performed  without  cost  or  obligation  to  the  requester  unless  otherwise  negotiated 
in  advance. 

REPRODUCTION  OF  THIS  REPORT 

Reproduction  or  duplication  of  any  portion  of  this  report  is  expressly  forbidden, 
except  by  those  contractors  receiving  it  directly  from  the  Data  Centers  or 
originator,  for  their  internal  use  or  the  use  of  their  subcontractors.  Reproduction 
or  display  of  all  or  any  portion  of  thi  -at-ri'al  for  any  sales,  advertising  or 
publicity  purposes  is  prohibited. 
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NAVA L  AIR  SYSTEMS  COMMAND 
DEPARTMENT  OF  THE  NAVY 

PURCHASE  DESCRIPTION 
TOLUENE  -2,4-DHMIXE 


I.  SCOPE.  / 

1.1  Scope. ^This  purchase  description  covers  a  technical 
grade  of  toluene  -2,4-diamine. 


2.  APPLICABLE  DOCUMENTS . 

2.1  The  following  document  of  the  issue  in  effect  on  date 
of  invitation  for  bids  or  request  for  proposal  forms  a  part 
of  this  document  to  the  extent  specified  herein. 

STANDARDS 

Military 

MIL-STD-129  Marking  for  Shipment  and  Storage. 

(Copies  of  specifications,  standards,  drawings,  and  publi¬ 
cations  required  by  suppliers  in  connection  with  specific 
procurement  functions  should  be  obtained  from  the  procuring 
activity  or  as  directed  by  the  contracting  officer.) 


FSC  6810  | 


3 


‘  .-  -iFfl  ?  v^V'ST' 


WS  7656 


2.2  Other  publications .  The  following  documents  form  a 

part  of . this  document  to  the  extent  specified  herein.  Unless 

otherwise  indicated,  the  issue  in  effect  on  date  of  invitation 
for  bids  or  request  for  proposal  shall  apply. 

American  Society  for  Testing  and  Materials  (ASTM) 


1961  book  of  ASTM 
Standards;  Part  27 


1963  Book  of  ASTM 
Standards;  Part  15 


Test-Method  ASTM  D1303-55 
"Total  Chlorine  in  Vinyl 
Chloride  Polymers  and 
Copolymers" . 

Test-Method  ASTM  D871-63, 
"Tasting  Cellulose  Acetate". 


(ASTM  Publications  are  published  by  the  American  Society 
for  Testing  and  Materials,  Philadelphia  3,  Pennsylvania.) 


3 .  REQUIREMENTS . 

3.1  Preproduction  sample.  Unless  otherwise  specified 
(see  6 .2) ,  a  prepro auction  sample  shall  meet  all  requirements 
of  this  document.  The  preproduction  sample  shall  be  prepared 
using  the  same  methods  and  procedures  proposed  for  production. 
Any  production  prior  to  acceptance  of  the  preproduction 
sample  shall  be  at  the  risk  of  the  supplier. 

3.2  Data.  No  data  is  required  by  this  document  or  by 
referenced  documents  in  section  2  unless  specified  in  the 
contract  or  purchase  order. 

3.3  Compliance  to  documents.  Toluene  -2, 4- diamine  shall 
conform  to  the  requirements  herein  and  to  the  applicable 
requirements  of  documents  listed  in  section  2. 

3.4  Product  characteristics  and  performance.  When  tested 
in  accoFaar.ce  with  4.7  of  tins  cocument,  toluene  -2,4-diamine 
shall  meet  the  following  product  characteristics  and  perform¬ 
ance. 

3.4.1  Chemical  and  physical  analysis.  The  chemical  and 
physical  analysis  of  the  material  snail  be  as  specified  in 
Table  I. 
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Table  I.  Chemical  and  Physical  Analysis 


Characteristics  Minimum  Maximum 

Toluene  -2,4-diamine,  X  99.0  - 

Water  insolubles,  X  0.10 

Chlorine,  X  0.10 

Melting  point,  °C  97.0  - 

Moisture,  X  -  1.0 

Ash,  X  0.20 

Acid  insolubles,  X  -  5.0 


3.5  Workmanship .  The  toluene  -2,4-diamine  shall  be 
uni f o rra" Yn" quality ,  Tree  from  foreign  materials,  and  shall 
be  manufactured  under  conditions  and  procedures  standard  in 
the  industry. 


4.  QUALITY  ASSURANCE  PROVISIONS. 

4.1  Responsibility  for  inspection.  Unless  otherwise 
specified  in  thee  on  tract  or"  purchas  e  order,  tna  supplier 

is  responsible  for  the  performance  of  all  inspection  require¬ 
ments  as  specified  herein.  Except  as  otherwise  specified, 
the  supplier  may  utilize  his  own  facilities  or  any  commercial 
laboratory  acceptable  to  the  Government.  The  Government 
reserves  the  right  to  perform  any  of  the  inspections  set 
forth  in  this  document  where  such  inspections  are  deemed 
necessary  to  assure  tna  t  supplies  and  services  conform  to 
prescribed  requirements . 

4.2  Lot.  A  lot  shall  consist  of  material  produced  at 
one  plant  with  no  change  in  formulation  or  process.  If 
manufacture  is  by  batch  process,  each  batch  shall  consti¬ 
tute  a  lot.  A  batch  shall  be  as  defined  in  5.3. 

4.3  Acceptance  sampling.  The  number  of  containers  to 
be  chosen  at  random  ror  acceptance  sampling  shall  be  equal 
to  the  square  root  of  the  total  number  of  containers  in  the 
lot.  If  the  number  thus  obtained  is  not  a  whole  number, 
the  number  of  containers  to  be  sampled  shall  be  increased 


3CTH 


A'i  /  0^0 


to  the  next  higher  whole  nirr.be r .  In  no  case,  however,  shall 
tao  r.unber  of  containers  to  he  sar.plcd  be  less  than  seven 
(unless  there  are  less  than  seven  containers  in  the  lot,  in 
vrnlch  cz.se,  each  container  shall  be  sampled)  . 

4.3.1  Prime r v  s n 1 e .  From  each  selected  container,  a 
sample  shall"  be  tUK.cn  from  three  or  tore  places  throughout 
tne  container.  The  to^al  weight  of  the  samples  taken  from 


each  container  shall  weigh  at  least  50  grams  (gm)  .  Eacr. 
sample  thus  m.ken  shall  oe  mixed  thoroughly,  placed  in  a 
clear,  cry  container,  and  labeled  to  identify  the  material 


name,  original  contain 


loi; 


designation,  contract  number,  and 
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Characteristics 

Toluene  -2,4-di_mine 

Water  insolubles 

Chlorine 

Melting  point 

Mo is  ture 

Asn 

Acid  insolubles 


xests 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

4.7.5 

4.7.6 

4.7.7 


4.7  Tes  is .  The  follov/ing  procedures  shall  be  used  so 
determine  tact  the  requirements  of  this  document  have  been 
met.  Any  proposed  change  in-  test  procedures  or  equipment 
shall  necessitate,  before  adoption,  prior  approval  of  the 
procuring  activity.  In  case  of  dispute  between  the  results 
from  any  proposed  method  or  equipment  and  what  is  cited 
herein,  the  results  using  the  methods  and  the  equipment 
specified  in  this  document  shall  prevail.  Unless  otherwise 
specified,  ail  tests  shall  be  run  in  duplicate.  The 
average  of  the  two  results  shall  be  taken  as  the  test 
result. 


4.7.1  To luene  - 2 , 4- diamine . 

^.7.1.1  Principle.  The  method  for  the  determination  of 
the  purity  or  toluene  -2, 4- diamine  depends  upon  a  titration 
with  diazo  p- chlorobenzene  solution  in  an  acetic  acid  medium. 
This  method  shall  be  used  for  analysis  of  technical  grade 
toluene  -2,4-diamine. 

4. 7. 1.2  Diazotized  p-chloroanillne  (diazo  d- chlorobenzene) 

S tender'd  solution . 

(1)  Reagents . 

(a)  Para-chioroaniline,  technical  grade 

(b)  Concentrated  hydrochloric  acid 

(c)  Sulfamic  acid,  technical  grade 

(d)  Potassium  bromide  crystals,  analytical  grade 

(e)  Potassium  bromate-potassiun  bromide 
(:<3rCL-I<3r)  solution  i/3  Normal  (N/S)  , 
standardized 


5 


Procedures . 


Prcoar-tion  of  0.5  N  o-chloroaniline 
rr  croc  il  price  solution .  To  prepare  one 
liter  of“0.5  N  solution, dissolve  approxi¬ 
mately  63.3  gm  of  p-chloroaniline  in  500 
milliliter  (ml)  of  distilled  water  cor.-  - 
taining  100  mi  of  concentrated  hydrochloric 
acia.  Heat,  if  necessary,  to  complete  the 
dissolution.  Add  a  small  quantity  of 
activated  charcoal,  mix  well  and  filter. 

Pour  the  filtrate  into  a  one  liter  volu¬ 
metric  flask  and  dilute  to  volume.  (After 
standardization,  store  in  an  amber  colored 
1 las  k. ) 

St ar.dardiza t ion  of  the  0.5  N  p-chioroanl- 
lir.e  nyclrocnioride  solution.  Pipet  5U”mT 
or  the  p‘- ch  1  o r o an £1  in e  solution  into  a  one 
liter  volumetric  flask  and  dilute  to  vol¬ 
ume.  Mix  thoroughly  and  pipet  a  50  ml  ali¬ 
quot  into  a  400  ml  beaker.  Add  200  ml 
of  distilled  water  and  15  ml  of  hydrochloric 
acid.  Titrate  with  N/8  K3r0^-K3r  solution 
adding  the  KBrO^-KBr  solution  drop -wise 
until  a  spot  test  with  potassium  (or  cadmium) 
iodide-starch  papers  shows  a  faint  distinct 
spot  for  2  minutes.  Make  a  blank  deter¬ 
mination  omitting  only  the  p-chloroaniline. 

Normality  of  p-chloroaniline  = 


Where:  A  =  Volume  of  K3r0--K3r  used  to 
titrate  sample,  ml 
3  -  Volume  of  I\3rOQ-K3r  used  to 
titrate  blank,  mi 
N  =  Normality  of  KBrO^-KSr 

( c )  Preparation  of  N/40  solution  of  diazo 

p-cbiorobenzene  r.ydrocr.lorice  solution.  Pipet 
5*0  mi  of  "O.o  N  'p-chioroaniline  solution  into 
a  600  ml  beaker.  Add  300  ml  of  distilled 
water,  10  mi  of  concentrated  hydrochloric 
acid  and  about  10  gm  of  potassium  bromide. 

Then  add,  by  rapid  pouring,  the  measured 
amount  of  0.5N  sodium  nitrite  solution 
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required  to  diazo tize  the  p-chloroaniline 
plus  1.0  ml  in  excess.  Stir  thoroughly, 
let  .stand  10  to  15  minutes,  then  add  satur¬ 
ated  sulfamic  acid  solution  drop-wise  until 
no  excess  sodium  nitrice  is  indicated  when 
spotted  on  potassium  (or  cadmium)  iodide- 
starch  indicator  papers.  Transfer  the  diazo 
solution  into  an  amber  colored  1000  ml  vol¬ 
umetric  flask  and  dilute  tq  volume. 

Normality  of  the  diazo  _  Normality  of 
p-chlorobenzene  solution  ~  p-chloroaniline 

hydrochloride 
solution 
TO 

4. 7. 1.3  procedure .  Weigh  out  a  sample  equivalent  to 
0.25  to  6.27  gm  of  fGO  percent  toluene  -2,4-diamine,  transfer 
to  a  600  ml  beaker  and  dissolve  in  about  75  ml  of  distilled 
water.  Add  5  ml  of  glacial  acetic  acid,  20  gm  of  sodium 
acetate  free  from  carbonates,  and  20  gm  of  sodium  chloride. 
Dilute  to  the  300  mi  mark  with  distilled  water  and  titrate  at 
room  temperature,  about  25  degrees  centigrade  (°C)  (77  degrees 
Fahrenheit  (°F)),  with  N/40  diazo  p-chlorobenzene  solution. 
Follow  the  titration  for  the  disappearance  of  toluene  -2,4- 
diamine  by  spot  testing  against  the  diazo  p-chlorobenzene 
solution  and  for  excess  of  diazo  solution  by  spot  testing 
(see  4. 7. 1.4)  against  a  saturated  solution  of  toluene  -2,4- 
diamine.  The  reaction  is  complete  xtfhen  no  line  is  formed  with 
the  diazo  spot  and  a  positive  end  point  against  toluene  -2,4- 
diamine  persists  for  3  minutes.  The  diazo  p-chlorobenzene 
solution  should  be  added  in  0.1  ml  portions  near  the  end 
point.  During  the  titration,  lines  may  be  obtained  with 
Loth  indicators..  This  indicates  that  the  temperature  of  the 
sample  is  too  low  or  the  diazo  solution  is  being  added  too 
rapidly.  In  such  cases,  make  the  necessary  adjustments  and 
do  not  add  any  diazo  solution  until  one  of  the  spot  tests 
has  disappeared. 

Percent  toluene  -2,4-diamine  =  ■- 

Where:  A  «  Volume  of  diazo  solution  used  in  titration,  ml 
B  =  Normality  of  diazo  solution 
C  *  Weight  of  sample,  gm 


WS  7656 


4. 7. 1.4  Notes.  Follow  the  reaction  by  mear-s  of  what  Is 
called  a  "negative"  soot  test.  Make  a  line  about  1  inch  long 
upon  a  strip  of  spot  test  paper  (Reeve  Angel  Filter  Paper) 
with  a  stirring  rod  moistened  with  the  titrated  solution  and 
allow  it  to  stand  about  15  seconds,  or  until  a  colorless  riia  ‘ 
has  -formed  around  the  line.  Then  moisten  the  end  of  another 
stirring  rod  with  the  diazo  solution  and  make  a  parallel  . 
line  on  the  spot  test  paper  about  1/2  inch  from  the  first 
line.  The  rim  of  tnis  line  should  spread  into  the  first  . 
line.  As  long  as  the  uncoupled  sample  remains  in  solution, 
color  will  be  produced  at  the  point  of  contact  of  the  two 
lines.  When  the  coupling  is  practically  complete,  no  color 
will  be  formed  and  testing  for  the  end  point  is  commenced. 

The  end  point  or  "positive"  spot  test  is  detected  by  means 
cf  a  saturated  solution  of  toluene  -2,4-diamine  in  distilled 
water.  Make  a  line  about  1  inch  long  upon  a  spot  test  paper 
with  a  stirring  rod  moistened  with  the  uoluene  -2,4-diamine 
solution.  Make  a  similar  and  parallel  line  with  the  solution 
being  titraced  about  1/2  inch  from  the  indicator  line.  The 
colorless  rim  of  the  dye  spot  will  then  spread  into  the 
toluene  -2,4-diamine  and  a  trace  of  color  formed  at  the  junc¬ 
tion  indicating  the  completion  of  the  coupling  and  the 
presence  of  a  slight  excess  of  diazo  solution. 
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junc- 


slight  excess  of  diazo  solution. 


4. 7. 1.5  Acceptance  criteria.  For  the  lot  represented  to 
pass  the  toluene  -2,4-diamine  assay  test,  the  value  obtained 
for  the  percent  toluene  -2,4-diamine  shall  be  not  less  than 
the  value  specified  in  3.4.1. 

4.7.2  Water  insolubles. 

4. 7. 2,1  Procedure.  Dissolve  approximately  20  gm  of  sample 
(weighed  to  tne  nearest  0.001  gm)  in  one  liter  of  distilled 
water.  Filter  the  solution  by  suction  through  a  fritted 
glass  funnel. 


Percent  water  insoluble 


3  x  100 
A 


Where:  A  =  Weight  of  sample  dissolved  in  distilled  water,  gm 
B  =  Weight  of  residue  collected  on  filter,  gm 
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4.7.5  Mo is  Cure . 

4. 7. 5.1  Aor.ars.cus .  The  apparatus  used  for  determination 
of  moisture  content  cf  the  sample  shall  be  an  Aquaneter, 

Model  KF-2  or  KF-3,  Beckman  Instruments,  Inc.,  Fullerton, 
California,  or  an  approved  equivalent.  The  Aquameter  shall 
be  prepared  for  operation  as  described  in  the  technical 
manual  furnished  by  the  manufacturer  (Beckman  Instruments, 
Inc.).  Use  of  an  alternate  equivalent  item  or  equipment 
approved  by  the  procuring  activity  wiii  necessitate  use 

of  the  specific  technical  manual  prepared  by  the  manufacturer. 

1.7. 5. 2  Reaccncs. 


Karl  Fischer  reagent.  Karl  Fischer  reagent  must 
have  a  strength  such  chat  each  milliliter  of  Karl 
Fischer  reagent  corresponds  to  0.0014  to  0.0023 
gm  of  distilled  water.  Dilute  750  ml  of  commer¬ 
cially  available  stabilized  Karl  Fischer  reagent 
(with  water  equivalent  of  0.005  to  0.007  gm/mi) 
to  2000  ml  with  absolute  methanol  (0.1  percent 
water,  maximum) .  Kix  well  and  allow  to  stand 
overnight  before  use.  Determine  the  water  equi¬ 
valent  (A)  of  this  solution  as  follows: 

1.  Use  sodium  tartrate  dihydrate  (Na^C^H^O^ • 2H2O) 

as  a  primary  standard  (with  a  water  content  of 
15.56  percent)  for  standardizing  Karl  Fischer 
reagent.  If  the  water  concent  value  is  in 
question,  it  may  be  determined  by  heating 
some  of  the  salt  at  150°C  (302CF)  for  three 
hears.  Should  the  value  (as  determined) 
differ  from  the  theoretical  value  of  15.66, 
then  the  experimental  value  shall  be  used 
in  determination  of  water  equivalent  (A) 
cf  the  Karl  Fischer  reagent;  i.e.,  instead 
of  the  15.66  in  the  formula  below,  the  factor 
should  be  10?  where  P  is  percentage  moisture 
(as  determined).  Rapidly  transfer  0.090  to 
0.110  gm  (weighed  to  the  nearest  0.C001  gm) 
of  reagent-grade  Na0C,K, Ch ♦ 2K2O  to  the 
titration  vessel.  0 
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2.  Titrate  to  an  encl  point  in  the  same  manner  as 
with  the  sample  (see  4. 7. 5. 3). 

3.  Repeat  the  standardization  procedure  until 
three  successive  results  agree  within  five 
parts  per  thousand. 

4.  If  the  indicated  water  equivalent  (A)  of  the 
Karl  Fischer  reagent  is  less  than  0.0014  gm 
of  water  per  ml  of  Karl  Fischer  reagent,  it 
may  be  due  to  the  presence  of  too  much  water 
in  the  absolute  methanol  used.  In  this  case, 
distill  the  methanol  from  metallic  calcium  or 
calcium  hydride.  Passing  the  methanol  through 
a  column  of  Molecular  Sieves,  Type  4A,  may 
also  reduce  the  water  content  of  the  methanol 
sufficiently.  (Molecular  Sieves  are  a  product 

of  the  Linde  Company,  a  c'.' vision  of  Union  Carbide 
Corporation,  New  York  City,  New  York.) 

Water  eauivalent  (A)  =  0.1566  W 

V 

Where:  A  =  Water  equivalent  of  the  Karl  Fischer 
reagent,  gm/mi 

W  =  Weight  of  N^C^K^Gg-Zl^O  taken,,  gm 

V  =*  Volume  of  Karl  Fischer  reagent 
used,  ml 

Water- in-methanol  solution.  The  water -methanol 
solution  should  contain  0.0015  to  0.0020  gm  of 
water  per  ml  of  solution.  A  good  grade  of  com¬ 
mercial  absolute  methanol  contains  about  0.0010 
gm  water  per  ml  of  methanol.  Water  content  can 
be  adjusted  by  adding  1.0  gm  of  water  to  1000 
ml  of  the  water-methanol  solution  in  terms  of 
Karl  Fischer  reagent  as  follows: 

1.  Put  about  50  ml  of  the  anhydrous  methanol 

used  in  4. 7. 5. 2  (a)  into  the  titration  beaker 
of  the  Aquameter.  Add  a  sli0ht  excess  of 
Karl  Fischer  reagent  (4. 7. 5. 2  (a)),  then 
back  titrate  with  water-methanol  solution 
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5.2  Pack!  r.g. 

5.2.1  Level  A.  Noe  applicable. 

5.2.2  Level  3.  Not  applicable. 

5.2.3  Level  C.  The  material  shall  be  packed  as  directed 
ir.  the  contract  to  afford  protection  against  damage  during 
direct  shipment  from  the  supply  source  to  the  first  receiving 
activity  for  immediate  use.  Containers  shall  comply  with 
common  carrier  regulations  applicable  to  the  mode  of  trans¬ 
portation  to  be  used.  (See  6.2.) 

5.3  Marking.  In  addition  to  the  markings  required  by 
contract  or  order,  unit  packages  and  shipping  containers 
shall  be  marked  in  accordance  xjith  the  reouirements  of  MIL- 
STD-129. 

6.  MOTES. 

6.1  Intended  use.  Toluene  -2,4-diamine  described  in  this 
document  is  intended  for  use  as  a  stabilizer  in  ammonium- 
nitrate-based  solid  propellants. 

6.2  Ordering  data.  Procurement  documents  should  specify 
the  following: 

(a)  Title,  number  and  cate  of  this  document. 

(b)  Whether  a  preproduction  sample  is  required  (see  3.1). 

(c)  Type  and  size  of  snipping  container  (see  5.2.3). 

6.3  Definition. 

6.3.1  Batch.  A  batch  is  defined  as  that  quantity  of 
material  which  has  been  subjected  to  one  or  more  chemical  or 
physical  processes  (or  combinations  thereof)  intended  to 
produce  a  desired  product  having  substantially  uniform 
characteristics.  The  final  step  in  the  processing  must  have 
treated  the  entire  contents  of  the  batch  at  one  time. 
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r.-st. ./•-v<i',rf.  ••  ---■  6,4  Safety  and  health  warning. 


-•  b,4^  Safety  and  health  warning.  Handling  of  the  chemicals 

•.  -  Specified  herein  snail  be  in  accordance  with  suitable  safety 
qjpis^ hdaltb.  precautions. 

6.5  Approved  nrocuct.  An  approved  product  under  this  docu- 
1 . ment  is  to luer.e - 2 ,4'  diamine ,  technical  grade,  manufactured  by 
"■  "V  Eil.  Dupont  de  Nemours  Co.,  Inc.,  Chicago,  Illinois. 
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Custodian: 
NASC  52021E 


Preparing  Activity: 
NWC/China  Lake,  California 
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